The purpose of this article is to describe nutritional problems that may be predictive of poor resident outcomes in nursing homes. In a recent study, seven resident-focused problems or categories that may affect malnutrition and/or food intake were identified (Crogan and Alvine, 2006; Crogan et al., 2007) . Regression analysis found that three of seven resident-focused problems were predictive of low serum prealbumin levels, impaired functional status and improved quality of life.
Introduction
Malnutrition is a significant problem in nursing homes. In fact, up to 85% of residents suffer from malnutrition (Crogan and Pasvogel, 2003; Suominen et al., 2005) , implying that many residents have inadequate food intake. Malnutrition can result in a compromised quality of life (Crogan and Pasvogel, 2003; American Dietetic Association, 2005) , and can lead to chronic disability, functional decline, increased health care utilization, increased health care costs and death (Reed et al., 2005; Woo et al., 2005) . The causes of malnutrition are multidimensional, including dental caries, impaired chewing capacity, impaired ability to eat certain foods and even environmental factors such as poor food quality or lack of assistance while eating (Isaksson et al., 2003; Carrier et al., 2007) . While analysing data collected during a recent study to test the feasibility of the Individual Nutrition Rx process of care (INRx), seven resident-focused problems or categories were identified that may affect food intake. Of these seven problems, three were predictive of resident outcomes. Interventions targeting these problems could positively affect nutrition status and prevent malnutrition (Crogan and Alvine, 2006; Crogan et al., 2007) . The purpose of this article is to describe those three nutritional problems, discuss their predictive value and encourage attention to these problems to avoid their potential adverse outcomes in nursing homes.
Individual nutrition Rx process of care
A study was funded by the National Institutes of Health to test the feasibility of the Individual Nutrition Rx (INRx) process of care in nursing homes. This process of care goes beyond the basic required nutritional assessment by (1) increasing the number of criteria used by nurses for assessment; (2) increasing the array of interventions available to nursing staff; (3) providing staff education to implement interventions; (4) systematizing the evaluation of responses; and (5) systemically establishing a feedback loop between evaluation and planning of care. The goal of the INRx process of care is to develop a more complete and accurate comprehensive assessment of resident needs that leads to improved nutritional status, enhanced quality of life, decreased morbidity and lower healthcare utilization (Crogan and Alvine, 2006) .
Research design
A two-group prospective quasi-experimental design was used to test the INRx process of care with measures taken at baseline and at 6 months. Participants in the intervention group received the 6-month INRx process of care, whereas participants in the comparison group received care routine to their nursing home. All procedures were approved by the Institutional Review Board at The University of Arizona.
Sample and setting
A convenience sample of nursing home residents (N ¼ 81) from two 250-bed for-profit southwest nursing homes was invited to participate in this study. The residents were at least 65 years of age, had one or more risk factors for malnutrition, had lived within the nursing home for at least 3 weeks, exhibited normal to moderately impaired cognitive abilities (measured by Mini Mental State Examination (MMSE) 411) and did not have an end-stage terminal diagnosis (renal disease, cancer, primary diagnosis of COPD). For this article, only those in the intervention group (n ¼ 40) will be considered and specific data analysed and discussed. Of the 40 residents, 75% (30) were women and 25% (10) were men. The average age of residents was 84.8 years (s.d. 7.29), ranging from 65 to 98 years.
INRx procedures
An interdisciplinary research team, consisting of an experienced long-term care registered nurse, a long-term care consulting pharmacist and a registered dietitian met, weekly to review individual assessment findings (reviewing half of the subjects each week). Research-based approaches were determined and relayed to nursing home staff for implementation. The interdisciplinary team recorded all problems, approaches and outcomes for each subject. Nutritional problems were then grouped into seven main categories (as shown in Table 1 ).
Study measures
Study measures included the following:
Body Mass Index (BMI) was determined by dividing the participant's weight in kilograms by their height in meters square. Prealbumin was measured by a local laboratory company using standard testing methods for prealbumin. Functional status was measured using the Katz Index for Independence in Activities of Daily Living (Katz ADL). The Katz ADL, an observational tool, is a measure of performance and has consistently shown its utility in evaluating the functional status in older populations (Katz et al., 1970; Katz, 1983) . Depression was measured using the Geriatric Depression Scale (GDS). The GDS is a brief questionnaire that asks participants to respond yes or no to 30 questions in reference to how they felt on the day of administration. The GDS has been found to be a valid indicator of depression in mildly to moderately cognitively impaired elders (Parmelee et al., 1989) . Perceived quality of life was measured using the Quality of Life-AD Scale. This instrument measures the quality of life of older adults with Alzheimer's disease (AD). The Quality of Life-AD Scale is a 13-item instrument that asks respondents to rate physical health, energy, mood, living situation, memory, family, marriage, friends, self, ability to do chores, ability to do things for fun, money and life as a whole. The instrument has acceptable internal consistency, test-retest reliability and correlates well with related objectively assessed constructs, such as the Geriatric Depression Scale (Logsdon et al., 2002) .
Data analysis and results
A research associate entered all research outcome variables into a computer database. All data were cleaned and organized before analyses. In the overall study, outcome data were analysed using descriptive methods and repeated measures ANOVA. For this analysis, a series of regression analyses were done to establish the predictive value of the seven resident-focused problem categories (Table 1) . Of these categories, three were predictive of low serum prealbumin levels, impaired functional status or improved quality of life. The first problem category, personal preferences not being honored, was inversely related to prealbumin, indicating that when personal preferences were overlooked, protein levels dropped, placing the resident at risk for malnutrition. The second category, appetite change (because of depression or chronic pain), was inversely related to functional status, indicating that residents who consumed less food experienced a decrease in functional status, possibly related to weakness and lethargy associated with malnutrition. Finally, an environment not conducive to eating was unexpectedly related to improved quality of life, possibly because of the small limited sample size or the functional status of those complaining. More study is needed to fully understand this unusual finding.
Conclusion
These problem categories are not new to older adults residing in nursing homes. However, they have not been used to predict future changes in serum prealbumin, functional status or quality of life. Utilizing these resident-focused predictive problems could lead to early problem identification and timely interventions, resulting in increased food intake and improved nutritional status in nursing home elders.
